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竹炭的制备工艺条件对改性竹炭吸附 PNP 的性能的影响，从而获得 Al3+/竹炭的
佳制备工艺条件。利用 XRF、TEM、比表面积和孔结构测定、FT-IR、Boehm
滴定法等手段对材料的化学组成、形貌、结构和表面官能团进行了表征。对 佳
的 Al3+/竹炭样品吸附 PNP 的行为进行了研究，分析了吸附的热力学和动力学性
质。为克服单纯吸附法的不足，缩短处理时间，以 Al3+/竹炭做催化剂，H2O2 做
氧化剂，进行催化氧化降解对硝基苯酚的实验研究，选取 Al3+/竹炭投加量、反




度为 25 ℃、氯化铝溶液浓度为 0.05 mol/L、振荡浸渍时间为 6 h、浸渍比为 1:30，
制备得到的 Al3+/竹炭对对硝基苯酚的吸附性能有显著提高，其对 PNP 的去除率






















化剂，在 T=25 ℃，pH=3.0，t=100 min，PNP 初始浓度为 50 mg/L，Al3+/竹炭投
加量为 2 g/L，H2O2 投加量为 50 μL（
2 2H O
C =277.5 mg/L）的实验条件下，PNP 去
除率可达 99.2%，且 Al3+/竹炭可以多次重复使用。改性竹炭中催化活性金属离
子的溶出在催化过程发挥了关键性的作用，反应机理属于类 Fenton 催化氧化，





















































Bamboo charcoal is the main product from bamboo pyrolysis and a new adsorpt- 
ive material with wide prospective in areas of environment protection, medical and 
food industry. However, owing to the low level of manufacturer technology, there are 
some problems with using bamboo charcoal directly to treat wastewater, such as small 
adsorption properties, bad adsorption selectivity. Therefore treating bamboo charcoal 
to increase its adsorption performance draws more and more attention. p-nitrophenol 
(PNP) is always used as raw material on production of agricultural chemicals, medici- 
ne and dye, but it is a high toxic and persistent organic pollutant. There are some ways 
to get rid of PNP from manufacturing wastewater. Adsorption is the best and most 
widely used one due to its ability not to introduce new polluter and separate organic 
pollutants from wastewater so that waste can be recycled. 
This thesis described a simple and economical method to prepare bamboo charc- 
oal supported Al3+ under normal temperature by soaking bamboo charcoal in AlCl3 
solution. By characterizing the adsorption properties of Al3+/bamboo-charcoal to PNP, 
the preparation conditions were optimized. Meanwhile XRF, TEM, specific surface 
area and pore size distribution, FT-IR, Boehm titration were applied to describe the 
other properties, such as chemical composition, morphology, structure and surface 
functional groups. By investigating the adsorption properties of PNP by Al3+/bamboo- 
charcoal, the adsortion thermodynamics and adsorption kinetic properties were analy- 
sised. In order to overcome the drawback of simple absorption method and to reduce 
processing time, Al3+/bamboo-charcoal was used as catalyzer and H2O2 used as 
oxygenator to degrade p-nitrophenol. The degradation of PNP was obtained by invest- 
igating the dosage of Al3+/bamboo-charcoal, the time, the pH of solution, the dosage 
of H2O2, the temperature and the initial concentration of PNP. We had basically found 
out the optimum conditions of the reaction and we also had an investtigation on the 
catalytic mechanism。 

















improved from 80.8% to 99.5% under the optimum conditions as follows: concentrat- 
ion of AlCl3 is 0.05 mol/L, stirring time is 6 h and stirring temperature is 25 ℃ and 
the impregnation ratio is 1:30. The characteristics results show that the improvement 
of adsorption properties of modified bamboo charcoal is the synergetic effects 
between physical adsorption and chemical adsorption. The experimental data on the 
adsorption equilibribrium isotherms can be fitted well by the Langmuir isotherm 
equation. And the adsorption is a spontaneous, endothermic process with an entropy 
increase. A pseudo-second-order equation was used to interpret the kinetics course 
and the correlation was good. 
The catalytic performance of Al3+/bamboo-charcoal to PNP was improved after 
modified. Using Al3+/bamboo-charcoal as catalyst, with an initial PNP concentration 
of 50 mg/L and a H2O2 dosage of 50 μL(
2 2H O
C =277.5 mg/L), 2 g/L Al3+/bamboo-char- 
coal could remove 99.2% PNP at 25 ℃, pH=3.0 within 100 min. The Al3+/bamboo-c- 
harcoal could be reused for certain times. The stripping of metal ions which have 
catalytic activity on the surface of modified bamboo charcoal played a key role in the 
degradation process, and the reaction was a Fenton-type process. In general, 
degrading PNP with Al3+/bamboo-charcoal, which has both the superiority of Fenton 
and heterogeneous catalytic oxidation process, provides scientific evidence for 
extending the use of bamboo charcoal.   
 







































Fenton 试剂，发展到联合运用 Fenton 试剂与混凝沉降、活性炭吸附、光催化等。
人们还进一步研究将紫外光、可见光等引入 Fenton 体系的类 Fenton 氧化技术。
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